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1. (currenUy amended) Maiq)aram8 for magnetic resonance im 
con^msing: . ' . 

a degenei^c biidcage coa Iwvinga pair of oppoain^^ 
positioned circumfcrentiaUyaiDmKl 8^ 

input ecoitation drcmtiy for ^ly^^^ 
said degenerate biidcage coa a a flm rbsona^ 

'^^tP'^tweivingcirciutryforreceivingRP^^^^ 
witbin said degenerate birdcage coil, aaid omput itceiving circuitry receiving said etnitted 
RF energy at a pluraUly of «8«aimce mod« at a single ftequency of said degenerate 
birdcage coil, including add flntresonanoe 1^ 

wherein spjd OHlpmy^cgiyinfr rirmiifnria e6hfia.n^ ^• Menenrf^tiflv^.. ^ ^^.y^ 
said plyffllify ftf yeson ancB modeB with resp ect m '»^»th^ 

2 .: (original) The ^aiatus of claim 1, whMn said input excitation circuitry 
includes one or more pbase shifting splitters for sinusoidally applying said excitation RP 
energy to one or more of said plurality of rungs. 

3. (original) The apparatus ofclaim 2, wherein said output receiving cittuitty 
includes one or more combiners for combining said emitted RF eu«^ 

of said plurality of rungs. 

4. (original) The ^aratusofclaina 3. wherein said one or mote combiners 
include phase shifting combineiB. 
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5.. (original) The apparatosbfclaim 4, wherem said degenerate birdcage coil is 
configured as a phased array by combining said emitted R^^ 
plurality of resonance modes. 

6. (origittal) ilieappffl^ of claim 4, wherein each of said ptaralify of 
resonance po4es is used &r sensitivity encoding (SENSE). 

7. (previously presented) A degenerate birdcage respnaior for magnetic 
resonance iniagi&gf compriaing: 

a pair of opposing rings and a pluiaUly of rnigs positioned^^ 
arotind said pair of rings; 

means for applying excitation radio fiBquency (Rp) energy to the deg^ 
birdcage resonator such that a homogeneous RF field is estabUahed wi 
birdcage resonator; and 

nieans for independently reading each of a pluraUty of resonant 

energy at a siiigle fluency received by the degenerate birdcage reson^^ 
placed therewifiiin. 

8. (original) The degenerate birdcage resonator ofclaim 7, wherein said means 
for applying excitation radio frequency (RIO energy to the degenerate birdcage loro^^ 
further comprises one or more phase shifting splitters for sinusoidally applying said 
Kcdtation RF energy to one or more of said plurali^ of nmgs. 

9. (original) The degenerate birdcage resonator of claim 8, wheteiii said meaiis 
for independently readiflg each of a pluraHty of resonance modes of RF 

by the degenerate birdcage resonator fimher comprises one or more combiners for 
Combining said emitted energy from Weor more of said 
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10. (origmal) The degenerate birdcage resonator of claim 9, wherein said one < 
more combiners include phase shifting combiners. 

11. (original) TlJe degenerate birdcage resonator of claim 10, wherein the 
degenerate birdcage resonator is oonfigurwi as aphaaed anay by combfaingsaid emitted 
RF energy at each of said pluraUty of resonance modes. 

12. (original) The degenemte biidoage resonator of daim 10, wherein each of 
said plurality of resonance modes is used for sensitivity encoding (SENSE). 
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13. (cun«nfly amended) A magoetic resoaaace imagmg (NJRI) system, 
comprisiiig: ' 

a coiiq)uier; . 

a niagnet assfflribly for geaeatmg a 

a gradient coil assembly for ^plying gradient waveforms to said polMizing 
gaagtietic field along selected gradient axg^; md 

aradipfiSequfflicyCRIOttansod^ ... 
nuolear spins of an object to be imaged, and far thereafta: detectiiig signals generated by • 
ascitedauclei of said object to be imaged, said RP transceiver system fUrfljer comprising: 

a degenerate Widcage coil hamg a pair of COT 
of nnjgs positioned drcim^^ 

input excitation circuitry forappiying excitation idi 
energy to said degenerate birdcage coil at a first resonance mode tiierebf; and 

, output receiving circmtiy for receiving RF energy enaitted by said object to 
be imaged, positioned xvithin said degenerate birdcage coil, said output receiving circuitry 
receiving said emitted RF energy at a plurality of resonance modes at a single ftequency 
of said degenerate birdcage coU, including said first resonance mod e, said oulp nt 
ISpeivinff circuitry further confiemed to inHq ,en^^ftYr»aH . saoh of fliiid nliiT^^i tY 
resonaTlfie nindegwith rftmgct to anathBT- 



wherein said RF energy received by said output receiving circuitry 
processed by said con^juter to produce MR images of said object to be imaged. 
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14'. (caiginal) The MRI system of claim 13, wherein said ii^ 
circuitry mcludes one or more phase shifting splitters for sitiusoidally applying said 
excitation RF energy to one or more of said plurality of rungs, 

15. (original) TheMRI systemof claim 14, wherein said output receiving 
circuitry includes one or more combiners fyc combining said emitted RF energy from one 
or more of said pluraUly of rungs. 

16. (original) IlieMRIsystemof claim IS, wherem said on 
combiners include phase shifiing combin 

17. (original) The MRI system of claim 16, whertih said degenerate birdcage 
coil is configured as a phased array by combming said emitted KF ener©r at each of said 
plurality of resonance modes* 

1 8. (original) The MRI system of claim 1 6, wherein each of said plurality of 
resonance modes is used for sensitivity encoding (SENSE). 

19. (previously presented) A method for implementing a degenerate biidcage 
resonator within a magnetic resonance imagi'tig system, the method comprising: 

applying excitation radio frequency (RF) energy to the degenerate birdcage 
resonator such that a homogeneous RF field is established within the degenerate birdcage 
resonator; and 

independently reading each of a plurality of rdsonance modes of RF energy at a 
smgle ftequency received by tixe degenerate birdcage resonator from an object placed 
therewithin. 
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• 20. (brigmal) The mothod of claim 19, whereih said applying excitation radio 
frequency (RF) energy to the degenerate birdcage lesonator ftotfaer comprises configuring 
one or more phase shifting splitters for sinusoidally applying said csccitation RF energy to 
one or more of a plurality of rungs of tb degenerate birdcage resonator. 

21. (original) The method of claim 20, wherein said indq>endently reading 
of a plurality of resonance modes of RF energy received by the degenerate birdcage 
resonator flirthef comprises conflgjiring one or ttore^w 
emitted RF energy fiom one or more of said plurality of rungs. 

22. (cdghial) Themeiiiodof claim21,t^^erraii saidoneormorecoi^^ 
include phaise shifting combiiiers, 

23* (origmal) The melfaodofclaim22,fUriher comprising configuring the 
degenerate birdcage resonator as a phased taay by combiidng said emitted RF energy at 
each Of sud pluraUty of resonance modes. 

24. (original) The method of claim 22, wherein each of said plurali^ of 
resonance modes ia used for sensitivity encoding (SENSE). • 

25. (previously presented) A method for inaplementing a degenerate birdcage 
resonator within a magnetlo resonance imaging system, the method cwimprising; 

sinusoidally applying excitation radio ftequency (RF) energy to individual rungs 
of the degenerate birdcage resonator at a first resonance mode thareo^ such that a 
homogeneous RF field is established tharewithin; and 

independently reading each of a plurality of resonance modes of RF energy at a 
single firequoncy, including said first reseat 
birdcage resonator fiom an object placed therewithin. 

f 

7 

PA(X9/13'RCVDATSf1»2m4:47:01PM[EasternDaylightTiine^ 



MftY.18.2004 3:48PM 



CANTOR COLBURN LLP 860-286-0115 



"NO. 379- P. 10 



26. (original) The method of claim 25, wherein said siuusoidally applying 
excitation radio fteqnency (RF) energy to the degenerate birdcage resonator further 
comprises configuring one or more phase shifting splitters for sinnsoidally applying said 
excitation RF energy to one or more of a pluralily of rungs of the degenerate birdcage 
resonator. 

27. (original) The method ofclaim 25, wherein: 

the degenerate birdcage resonator includes eigjit nmgs circumferentially spaced 
around a pair of opposing rings; and 

said flinusoidaUy applying excitation radio fi^^ 
degenerate birdcage resonator further comprises configuring a 180 phase shifting 
splitter and a pair of 90^ phase shifting splitters for sinusoidally applymg said excitation 
RF energy to oiie or more of said rungs of the degenerate birdcage resonator. . 

28. (original) The method of claim 26, wherein said independently reading each 
of a plurality of resonance modes of RF energy received by the degenerate birdcage 
resonator further comprises configuring one or more combiners for combining said 
emitted RF energy fiora one or more of said plurality of rungs. 

29. (original) ITiemediod ofclaim 28, wherein said one or more combm 
include phase shifting coinbiniers. 

30. (drigitial) The method of claim 28, whereh said one or more combiners 
include phase shifting caEobiners. 

31. (original) Themethodof cbum 29, wherein each 
resonance modes is used for sensitivity encoding (SENSE). 
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